WHAT IS CLAIMED IS: 

1. % A reframer, comprising: 

a first circuit that detects a frame start point of input data based on a frame 
alignment signal (defined in a framed data of a digital hierarchy signal; and 

a second circuit that excludes the input data having an improper start point based 
on a frame start point detecting value, and that outputs reframed data having a normal 
frame format. \ 

2. The reframer of claim 1, wherein the first circuit includes: 

an input selecting circuit tha^ shifts the input data, maps respective bits of the 
shifted input data, and selects a plurakty of checking patterns on a bit by bit basis 
according to the shifted input data; \ 

a frame start point detecting circuit that receives the checking patterns outputted 
from the input selecting circuit, and that detectmhe frame start point which designates 
a start location of the frame alignment signal as a frVne start point detecting value; 

an initial value setting circuit that sets an initial vklue for counting improper input 
data based on the frame start point detecting value, and thargenerates a control signal; and 

a counter that counts a number of input data bits having improper data, as count 
results, from the frame start point, according to the control signal and the initial value. 
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3. THae reframer of claim 2, wherein the input selecting circuit includes: 

a first shifter that shifts the input data into a first format and that sequentially 
outputs the first format shifted input data in parallel to the second circuit. 

4. The reframer of claim 3, wherein the input selecting circuit further includes: 
a second shifter that also receives the input data having the digital hierarchy 

structure, shifts the input data into a second format different from the first format 
according to a designated clock signalVnd outputs the second format shifted input data 
in parallel; \ 

a bit grouping circuit that maps the second format shifted input data to form the 
plurality of checking patterns according to a designated rule, and outputs groups of the 
checking patterns; and \ 

a checking pattern selecting output circuit that selectively outputs the plurality of 
checking patterns outputted from the bit grouping circuinat successive checking periods. 

5. The reframer of claim 2, wherein the input selecting circuit maps portions 
of the shifted input data from an upper bit, and forms a plurality of checking patterns, 
each checking pattern having the same length as the frame alignment\signal. 



-43- 




6. \ The reframer of claim 5, wherein the input selecting circuit sets a last 
portion of thes^hifted input data from a first period, as a first data portion for a next 
period, and sequentially maps the shifted framed data. 

7. The reframer of claim 2, wherein the frame start point detecting circuit 
repeatedly performs a standpoint detecting operation until a predetermined frame 
alignment signal is detected, and determines the frame start point detecting value 
according to an input data bit order, t*^ indicate a frame alignment signal start bit. 

\ 

8. The reframer of claim 7, wherein the frame start point detecting value is 
continuously maintained until a reset signal is inputted or a power source is turned off. 

9. The reframer of claim 2, wherein the NS sec^nd circuit includes a frame 
alignment circuit that aligns the shifted input data according^ to the frame start point 
detecting value and the count result, and that outputs the alignec^ shifted input data as 
reframed data. 



10. The reframer of claim 9, wherein the frame alignment circuit locates a frame 
start bit among the shifted input data based on the frame start point detecting value, and 
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excludes data bits having an improper start point among the shifted input data according 
to the count result. 



11. An\pparatus for checking a loss of frame, comprising; 
a first circuit mat detects a frame alignment signal in a framed data of a digital 

hierarchy signal; and \ 

a second circuit that "Checks whether the framed data is normal, and provides a 
releasing state according to a checking result. 

12. The apparatus of claim 11/wherein the first circuit includes: 
a detector that checks first constant bl^s inputted on a frame start pulse location of 

the framed data, and generates one of a releasing^ nable signal or a declaring enable signal 
based on the first constant bits. 



13. The apparatus of claim 12, wherein the se^nd circuit includes a release 

\ 

circuit that, according to the releasing enable signal, count^the number of the first 
constant bits as the frame count result of a releasing state, and oth;puts a releasing signal 
when the first constant bits of the reframed data are the same as the first constant bits of 
the frame alignment signal, and are continuously inputted over th^ predetermined 



\ 



number of frames. 
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14. . The apparatus of claim 13, wherein the releasing signal maintains a first 
releasing vattoe when the first constant bits are inputted abnormally over the 
predetermined number of frames on the frame start pulse location of the framed data; and 

the releasing signal maintains a second frame releasing value when the first constant 
bits are inputted normally over the predetermined number of frames. 

15. The apparatus^ofciaim 12, wherein the second circuit includes a declaration 
circuit that, according to the declaring enable signal, counts a number of the first constant 
bits as a frame count result of a declarmg state, and outputs a declaring signal when the 
first constant bits of the reframed data ai^ different than the first constant bits of the 
frame alignment signal putted over a predetermined number of 
frames. 



16. The apparatus of claim 15, wherein the second circuit further includes a 
release circuit that, according to the releasing enable signal, counts the number of the first 
constant bits as the frame count result of a releasing state, and Vutputs a releasing signal 
when the first constant bits of the reframed data are the same as ink first constant bits of 
the frame alignment signal, and are continuously inputted over the predetermined 
number of frames. 
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17. Thi apparatus of claim 16, further comprising: 

a determination circuit that receives the declaring signal and the releasing signal 
from the declaration circuit and the release circuit, respectively, and outputs a state signal 
that indicates a last statepf the framed data. 



18. The apparatus ofyclaim 16, wherein the declaration circuit includes: 

a sub-frame counter that measures a sub-frame length of a circuit frame according 
to a designated clock signal; 

a frame start pulse generator thatScounts a number of the sub-frames based on the 
sub-frame length, and provides a frame statt pulse signal to the detector at every frame 
based on the sub-frame length and the number of sub-frames; 

a first counter that receives the framed data^ the frame count result of the releasing 
state and the releasing signal from the release circuitjsthe declaring enable signal from the 
detector, the sub-frame length and the number of subVrames, and checks whether the 
frame count result of the releasing state is continuously inputted over the predetermined 
number of frames on the frame start pulse location of the^kamed data; and 

\ . 

a first output circuit that generates and outputs the declaring signal according to 
the frame count result of the declaring state. \ 
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19. The apparatus of claim 16, wherein the release circuit includes: 

a second counter circuit that receives the reframed data, the releasing enable signal 

from the detector, the fr^me count result of the declaring state, and the declaring signal 

from the declaration circuit, and checks whether the frame count result of the declaring 

state is continuously inputte^over the predetermined number of frames on the frame 

\ 

start pulse location of the framed data, and 

\ 

a second output circuit foX^utputting a releasing signal according to the count 
result of the releasing state. \ 



20. The apparatus of claim 15, wherein the declaring signal maintains a first 
declaring value when the first constant xnts are inputted abnormally over the 
predetermined number of frames on the frame stVrt pulse location of the framed data; and 

the declaring signal maintains a second declaring value when the first constant bits 
are inputted normally over the predetermined numbW of frames. 

21. The apparatus of claim 11, further compris^pg a third circuit that outputs 
a state indication signal. 



) 
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22. An integrated circuit for a digital communication, comprising: 
a reframer, including: 

a first circuit that detects a frame start point of input data based on a frame 
alignment signal defined ii^a framed data of a digital hierarchy signal, and 

a second circuit that excludes the input data having an improper start point 
based on a framed start point de\ecting value, and that outputs reframed data having the 
frame alignment signal; and 

a loss of frame checking apparatus coupled to the reframer, wherein the loss of 
frame checking apparatus includes: 

a third circuit that detects th^frame alignment signal in the reframed data, 

and 

a fourth circuit that checks whether the reframed data has a normal frame 
format, and provides a releasing state according toVhe checking result. 

23. The integrated circuit of claim 22, whereii 
the third circuit includes a detector that checks firk constant bits inputted on a 

frame start pulse location of the framed data, and generates on^of a releasing enable signal 
or a declaring enable signal based on the first constant bits; anc 
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the fourth circuit includes: 

a declaration circuit that/according to the declaring enable signal, counts a number 
of the first constant bits as a frame count result of a declaring state, and outputs a 
declaring signal when the first constant bits of the reframed data are different than when 
first constant buts of the frame alignment signal, and are continuously inputted 
continuously over constant frames; 

a release circuit that, according to\the releasing enable signal, counts the number 
of the first constant bits as the frame count result of a releasing state, and outputs a 
releasing signal when the first constant bits of reframed data are the same as the first 
constant bits of the frame alignment signal, ai^d are continuously inputted over the 
predetermined number of frames. 

a determination circuit that receives the declaring signal and the releasing signal 
from the declaration circuit and the release circuit, respectively, and outputs a state signal 
that indicates a last state of the framed data. 



24. The integrated circuit of claim 22, further comprising: 
a serial to parallel converter that converts serial data to\parallel data; 
an input selector that selectively transfers one of the parallel data and an input 
channel data as the input data; 
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a parallel to serial converter that converts the reframed data into parallel formats 



a serial data; and 



an output selector that selectively outputs one of the converted serial data and the 



reframed data. 



25. The integrated circuit of claim 22, wherein the first circuit includes: 

an input selecting circuit that shifts the input data, maps respective bits of the 
shifted input data, and selects a plurality\of checking patterns on a bit by bit basis 
according to the shifted input data; 

a frame start point detecting circuit thatVeceives the checking patterns outputted 
from the input selecting circuit, and that detects Vhe frame start point which designates 
a start location of the frame alignment signal as a ftame start point detecting value; 

an initial value setting circuit that sets an initiahvalue for counting improper input 
data based on the frame start point detecting value, and that generates a control signal; and 

a counter that counts a number of input data bitsVaving improper data, as count 
results, from the frame start point, according to the contr\j signal and the initial value. 



26. The integrated circuit of claim 25, wherein the input selecting circuit 
includes: 
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a Wst shifter that shifts the input data into a first format and that sequentially 
outputs the n^st format shifted input data in parallel to the second circuit; 

a second snifter that also receives the input data having the digital hierarchy 
structure, shifts the input data into a second format different from the first format 
according to a designatecNclock signal, and outputs the second format shifted input 
data in parallel; 

a bit grouping circuit tlmt maps the second format shifted input data to form 
the plurality of checking patternsYCCording to a designated rule, and outputs groups of 
the checking patterns; and 

a checking pattern selecting output circuit that selectively outputs the plurality 
of checking patterns outputted from the oh grouping circuit at successive checking 
periods. 



27. The integrated circuit of claim 25, wherein the input selecting circuit 
maps portions of the shifted input data from an upp^bit, and forms a plurality of 
checking patterns, each checking pattern having the same length as the frame 



alignment signal. 



28. The integrated circuit of claim 25, wherein the fra^ne start point 
detecting circuit repeatedly performs a start point detecting operation until a 



predeten^ned frame alignment signal is detected, and determines the frame start point 
detecting valuta according to an input data bit order, to indicate a frame alignment 



signal start bit. 




29. The integnh;ed circuit of claim 25, wherein the second circuit includes a 



frame alignment circuit thatSaligns the shifted input data according to the frame start 
point detecting value and the co^int result, and that outputs the aligned shifted input 
Q data as reframed data. 



30. An integrated circuit for digital communication, comprising a plurality 
of reframers on a signal chip, wherein each\ eframer comprises: 

a first circuit that detects a frame start point of input data based on a frame 
alignment signal defined in a framed data of a digital hierarchy signal; and 

a second circuit that excludes the input data hYving an improper start point 
based on a frame start point detecting value, and that outputs reframed data having a 
lormal frame format. 
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31. The integrated circuit of claim 30, wherein each first circuit includes: 
an input selecting circuit that shifts the input data, maps respective bits of the 

shifted input data, and selects a plurality of checking patterns on a bit by bit basis 

according to the shifted input data; 

a frame start point detecting circuit that receives the checking patterns 

outputted from the input selecting circuit, and that detects the frame start point which 

designates a start location of the frame alignment signal as a frame start point detecting 

value; 

an initial value setting circuit that sets an initial value for counting improper 
input data based on the frame start point detecting value, and that generates a control 
signal; and 

a counter that counts a number of input data bits having improper data, as 
count results, from the frame start point, according to the control signal and the initial 
value. 



-54- 



